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A Nationwide Epidemiological Study of Nocturnal Enuresis  
in Korean Adolescents and Adults: Population Based Cross 
Sectional Study 
We performed a nationwide epidemiological study to evaluate the prevalence and 
characteristics of nocturnal enuresis (NE) in Korean adolescents and adults. A questionnaire 
was sent via e-mail to 51,073 people aged 16-40 yr by stratified sampling according to 
age, sex, and region among a 200,000 internet survey panel pool. The questionnaire 
included following information; presence or absence of NE, frequency of NE, possible risk 
factors for NE, self-esteem scale score and depression score results, and measures for the 
treatment of NE. Among the 2,117 responders, 54 (2.6%) had NE ( ≥ 1 enuretic episode 
within 6 months). Of 54 bedwetters, 9.3% wet ≥ 1 night per week and 20.5% wet ≥ 1 
per month. The prevalence rates remained relatively stable with no apparent trend of 
reduction with age. The presence of sleep disturbance, family history, urgency, or urge 
incontinence increased the probability of NE episode significantly. The self-esteem score 
was lower (P = 0.053) and the depression scale score was higher (P = 0.003) in bedwetters 
compared with non-bedwetters. Overall 2.6% of Korean aged 16-40 yr have NE. The 
higher rate of urgency and urge incontinence in adolescent and adult enuretics suggests 
that bladder function has an important role in adolescent and adult NE. 
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INTRODUCTION
Nocturnal enuresis (NE) is defined as an intermittent inconti-
nence of urine or bedwetting while sleeping regardless of the 
presence or absence of concomitant daytime voiding symptoms 
by the International Children’s Continence Society (1). The ter-
minology of NE can be applicable only after the attainment of 
bladder control or age 5 yr, and is one of the most common pe-
diatric health issues. The leading pathophysiological mecha-
nisms of pediatric NE are several factors such as increased noc-
turnal urine production, decreased nocturnal bladder capacity 
or bladder instability, or decreased sensation perception of 
stimulus by bladder fullness during sleeping (2). Pediatric NE is 
thought be a self-limiting problem because most children out-
grow bedwetting with advancing age. The prevalence of NE in 
children is known as 15%-20% at 5 yr, and decreases with age 
(3-5). In spite of the spontaneous cure rate of 15% per year, the 
prevalence of NE in the adolescent and adult population has 
been reported as 0.2%-3.8% by several researchers (6-16) (Table 
1). From an etiologic view, a large percentage of adolescent and 
adult NE patients are thought to be patients whose pediatric NE 
persists. 
 Another pathophysiology of adolescent and adult NE may 
include various medical problems or underlying urological dis-
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eases. However, to date, there has been only minimal research 
regarding NE in the adolescent and adult population. Some of 
the previous studies cover only selected populations such as 
military officers, adolescents, or the elderly. Therefore, we per-
formed a nationwide epidemiological study to evaluate the 
prevalence and characteristics of NE in Korean adolescents and 
adults.
MATERIALS AND METHODS
Study design
A nationwide cross-sectional study was conducted through the 
internet survey automation system in Korea between March 
and April 2005. A questionnaire was made by experts who were 
affiliated to the Korean Children’s Continence and Enuresis So-
ciety. It was sent to randomly select 51,073 people aged from 16 
to 40 yr via e-mail among 200,000 internet survey panel pool 
(Embrain Co., Korea, http://www.embrain.com) by stratified 
sampling according to age, sex, and region.
Contents of the questionnaire
The questionnaire was designed for the convenience of the web-
based responders and included demographic information such 
as age, gender, final education level, occupation, and marital 
state; characteristics of NE such as whether or not the respond-
er had NE, NE episode according to the proposed period (1, 3, 6, 
and 12 months), and frequency of NE. In addition, measures 
for the treatment of NE; possible risk factors such as sleep dis-
order, family history, past history of urological disease, present 
urological disease, urinary frequency, urgency, and urge incon-
tinence, self-esteem scale score (SES) and depression score 
(Center for Epidemiologic Studies and Depression Scale; CES-
D) (17, 18) were analyzed. 
Outcome measurements
We assessed the cumulative prevalence of NE in Korean ado-
lescents and adults during the past l, 3, 6, and 12 months before 
the survey date. Then we analyzed the frequency of NE, the risk 
factors for NE, and the influence of NE to self-esteem state and 
depression score in the persons who experienced at least one 
enuretic episode during the past 6 months.
Statistical analysis
Statistical analysis was performed using SPSS 18.0 for Windows 
(SPSS for Windows, SPSS Inc, Chicago, IL, USA). A logistic re-
gression analysis was used to evaluate the association between 
risk factors and NE. A t-test was used to compare self-esteem/
depression scale score between non-enuretic and enuretic peo-
ple. A chi square test was used to compare NE prevalence ac-
cording to the sleep variables. A P value less than 0.05 was con-
sidered to be statistically significant.
Ethics statement
This study was approved by the institutional review board of 
Samsung Medical Center (IRB No. 2013-02-111). Informed con-
sent was waived by the board.
RESULTS
Among 51,073 people who were sent the questionnaire via e-
mail, 8,748 persons checked the e-mail. We selected 2,117 re-
spondents (1,097 males and 1,020 females) for the final analysis 
using stratified sampling according to age, sex, and region on 
the basis of population data of Statistics Korea (the National 
Statistical Office of Korea). The demographic data of the total 
2,117 responders including gender, age, education, occupation, 
and marital state were summarized in Table 2. Analyzed by the 
period (at least one enuretic episode per given period), the cu-
mulative prevalence of NE in Korean adolescent and adults was 
Table 1. Studies on the prevalence of adolescent or adult nocturnal enuresis
Studies (Reference No.)
Year of  
publication
No.  
responders
Age  
(yr)
Periods for  
definition of  
bedwetting  
Prevalence (%)
Overall Male Female
Levine (6) 1943 NA 17 to 27 NA 1.2 1.2 -
Wadsworth (7) 1944 3,690 NA NA 1.3 1.3 -
Thorne (8) 1944 NA 17 to 23 NA 3.0 3.0 -
Bieger (9) 1954 NA NA NA 0.2 NA NA
Cushing and Baller (10) 1975 398 NA NA 3.8 3.9 2.9
Hellstrom et al. (11) 1995 736 17 NA 0.4 0.3 0.6
Burgio et al. (12) 1996 3,884 65 to 79 1 yr 2.1 1.0 2.9
Hirasing et al. (13) 1997 11,406 18 to 64 4 weeks 0.5 NA NA
Swithinbank et al. (14) 1998 1,176 15 to 16 3 months 1.1 1.6 0.8
Yeung et al. (15) 2004 8,534 16 to 40 NA 2.3 2.7 2.0
Buckley et al. (16) 2009 1,040     18 to > 65 NA            6 7.0 4.0
Present study - 2,117 16 to 40 6 months
1 yr
2.6
4.5
2.1
3.9
3.0
5.2
NA, not available.
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0.5% in one month, 1.4% in 3 months, 2.6% in 6 months, and 
4.5% in 12 months. Of the 54 responders who experienced at 
least one enuretic episode within 6 months, 2 (3.7%) respond-
ers experienced 2-3 enuretic episodes per week, 3 (5.6%) re-
sponders 1 episode per week, 1 (1.9%) responder 2-3 episodes 
per month, 5 (9.3) responders 1 episode per month, 4 (7.4%) 
responders 1 episode per 2-3 months, 7 (13.0%) responders 1 
episode per 3-6 months, and 32 (59.3%) responders 1 episode 
per 6-12 months. In other words, 5 (9.3%) had at least one NE 
episode per week, and 11 (20.5%) had at least one NE episode 
per month. The analyzed data of the 54 responders who experi-
enced at least one enuretic episode per 6 months was summa-
rized in Table 3. The overall prevalence was 2.6%, and the prev-
alence of males and females was 2.1% and 3.0% respectively. 
The prevalence rates remained relatively stable among different 
age groups, with no apparent trend of a reduction with age. A 
past history of urological disease, present urological disease, 
and combined urinary frequency increased the probability of 
Table 2. Characteristics of responders
Parameters              Category No. (%) of responders 
Gender Male
Female
1,097 (51.8)
1,020 (48.2)
Age (yr) 16-20
21-25
26-30
31-35
36-40
389 (18.4)
398 (18.8)
405 (19.1)
457 (21.6)
468 (22.1)
Final education High school or lower
College or higher
521 (24.6)
1,596 (75.4)
Occupation Office worker
Professional
Government employee
Self-employee
Service
Manufacturer
Student
Housewife
Others
482 (22.8)
74 (3.5)
105 (5.0)
80 (3.8)
118 (5.6)
115 (5.4)
680 (32.1)
326 (15.4)
137 (6.5)
Marital state Single
Married
Divorced
1,251 (59.1)
827 (39.1)
39 (1.8)
Table 3. Logistic regression analysis for risk factors
Risk factors
% Nocturnal enuresis*
OR 95% CI P  value
Yes No
Gender
   Female
   Male
 
3.0
2.1
 
97.0
97.9
 
1
0.683
 
 
0.48-0.86
 
 
0.172
Marital state
   Single
   Married
   Divorced
 
2.4
2.8
2.6
 
97.6
97.2
97.4
 
1
1.082
1.064
 
 
0.89-1.23
0.88-1.18
 
 
0.758
0.769
Final education
   High school or lower
   College or higher
 
2.3
2.6
 
97.7
97.4
 
1
1.125
 
 
0.95-1.26
 
 
0.824
Age
   16-20
   21-25
   26-30
   31-35
   36-40
 
2.8
2.5
3.2
1.8
2.6
 
97.2
97.5
96.8
98.2
97.4
 
1
0.886
1.140
0.612
0.904
 
 
0.78-1.05
0.86-1.59
0.45-1.15
0.84-1.13
 
 
0.784
0.753
0.296
0.812
Sleep disturbance
   No
   Yes
 
1.2
3.1
 
98.8
96.9
 
1
3.546
 
 
1.59-6.93
 
 
0.001
Family history
   No
   Yes
 
2.3
6.2
 
97.7
93.8
 
1
3.242
 
 
1.40-6.55
 
 
0.001
Past history of urological disease
   No
   Yes
 
2.5
2.9
 
97.5
97.1
 
1
1.323
 
 
0.72-1.47
 
 
0.342
Present urological disease
   No
   Yes
 
2.4
5.2
 
97.6
94.8
 
1
2.895
 
 
0.92-4.62
 
 
0.068
Voiding Symptom
   Frequency
      No
      Yes
   Urgency
      No
      Yes
   Urge incontinence
      No
      Yes
 
 
21.2
27.8
 
33.5
55.6
 
15.6
51.9
 
 
78.8
72.2
 
66.5
44.4
 
84.4
48.1
 
 
1
1.427
 
1
2.477
 
1
5.823
 
 
 
0.86-1.58
 
 
1.23-4.57
 
 
1.63-9.52
 
 
 
0.249
 
 
0.001
 
 
< 0.001
*At least one episode of bedwetting in the previous 6 months. OR, odd ratio; CI, confidence interval.
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NE without statistical significance. The presence of sleep distur-
bance (odds ratio = 3.546, P = 0.001), family history (odds ra-
tio = 3.242, P = 0.001), urgency (odds ratio = 2.477, P = 0.001), 
or urge incontinence (odds ratio = 5.823, P < 0.001) increased 
the probability of NE episodes significantly. The self-esteem 
score was lower (P = 0.053) and the depression scale score was 
higher (P = 0.003) in bedwetters compared with non-enuretic 
persons (Table 4). There seems to be no relationship between 
the sleeping time and the prevalence of NE even though the 
prevalence of NE was higher when the sleeping time was 8 to 10 
hr (P = 0.047). When the sleep disturbance was subdivided and 
analyzed, the prevalence of NE was higher when responders 
had sleep disturbance of ‘cannot fall asleep easily’ (P = 0.035), 
‘wake up frequently’ (P = 0.024), ‘wake up early’ (P = 0.027), or 
‘chronic insomnia’ (P = 0.003) (Table 5). For the treatment of 
NE, 37 (68.5%) did not take any measures for specific treatment, 
and only 5 (9.3%) visited the hospital. The others (22.2%) used 
herb medicine or consulted with pharmacists.
DISCUSSION
There are not many reports discussing adolescent and adult NE. 
In published literature, the prevalence of adolescent and adult 
NE was reported to be 0.2%-3.8% (6-16). Levin (6) first reported 
the prevalence of adolescent and adult NE by investigating its 
prevalence in a male military personnels aging from 17 to 27 yr, 
and it was 1.2%. Afterwards, many researchers reported the in-
cidence of adolescent and adult NE, some of them studying mil-
itary personnels (6-8), and proceeded to investigate the elderly 
(12), and then adolescents associated with longitudinal cohorts 
of children (11, 14). More recently, 3 reports with a large popu-
lation based cross sectional studies were published (13, 15, 16). 
In a study investigating 11,406 adults aged 18-64 yr old in the 
Netherlands, the prevalence of NE was reported to be 0.5% (13). 
The incidence was lower than previously reported studies, be-
cause the criteria of NE were narrower than other studies, based 
on bedwetting once a month or more. In a study performed in 
Hong Kong on 8,534 adolescents and adults aged 16-40 yr the 
incidence of NE was reported to be 2.3%, however, the criteria 
of NE was not explicitly mentioned (15). In a study performed 
on 1,040 adults aged 18 to > 65 yr in the United Kingdom, the 
incidence of NE was high, and was reported to be 6% (16). 
 In reports discussing adolescent and adult NE, the criteria of 
NE were reported differently, and due to this lack of uniformity, 
adolescent and adult NE prevalence varies from study to study. 
However, our study provides more information concerning NE 
duration and frequency compared with previous studies. We 
consider that using internet based questionnaire research en-
abled us to describe the duration and frequency of NE in detail 
and diversely in an identical group. The patients participating 
in the questionnaire replied by email, and therefore, various re-
plies were possible. In our study, the incidence of patients who 
experienced at least one episode of bedwetting per one month 
was 0.5%, and at 3 months 1.4%, at 6 months 2.6%, and at 12 
months 4.5%, which was similar to previous studies (12, 13). 
Among the 54 patients who answered that they experienced NE 
within the past 6 months, 9.3% experienced NE at least once a 
week, and 3.7% did 2-3 times per week. This differs significantly 
from the study of Yeung et al. (15) reported that 53% of adoles-
cent and adult NE patients experience severe NE at least 3 times 
per week. Although the definite reason for this discrepancy is 
not yet known, we suppose that differences in answering phone 
surveys and internet questionnaires, differences in the defini-
tion of NE, and cultural differences could be attributed to this 
Table 4. Self-esteem scale score and depression scale score between non-enuretic and enuretic persons
Scores Sex
Nocturnal enuresis*
P value
No Yes
Self-esteem scale Male
Female
Total
17.73 ± 4.19
16.77 ± 4.26
17.27 ± 4.25
15.39 ± 3.39
16.68 ± 5.38
16.13 ± 4.81
0.008
0.910
0.053
Depression scale† Male
Female
Total
38.15 ± 7.72
39.56 ± 8.46
38.83 ± 8.11
40.22 ± 8.26
  43.74 ± 12.08
  42.24 ± 10.68
0.204
0.008
0.003
Values are presented as mean ± SD. *At least one episode of bedwetting in the previous 6 months; †Center for Epidemiologic Studies and Depression Scale (CES-D).
Table 5. Sleep variables and the risk of nocturnal enuresis
Sleep variables
No. of  
responders
No. (%) of nocturnal  
enuresis* P  value†
No Yes
Sleep time (hr)
   Less than 4
   4 to 6
   6 to 8
 
   8 to 10
   More than 10
 
21
500
1,334
 
243
19
 
20 (95.2)
489 (97.8)
1,303 (97.7)
 
232 (95.5)
19 (100)
 
1 (4.8)
11 (2.2)
31 (2.3)
 
11 (4.5)
0 (0)
 
0.397
0.517
Reference 
value
0.047
0.642
Sleep disturbance
   Absent
 
   Cannot fall asleep easily
   Wake up frequently
   Wake up early
   Chronic insomnia
   Cannot wake up easily
 
646
 
599
481
74
63
254
 
638 (98.8)
 
582 (97.2)
466 (96.9)
70 (94.6)
58 (92.1)
249 (98.0)
 
8 (1.2)
 
17 (2.8)
15 (3.1)
4 (5.4)
5 (7.9)
5 (2.0)
 
Reference 
value
0.035
0.024
0.027
0.003
0.292
*At least one episode of bedwetting in the previous 6 months; †Versus reference value.
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difference.  
 The causes of adolescent and adult NE are basically similar to 
those of pediatric NE. It is thought that a large percentage of ad-
olescent and adult NE patients are actually patients whose pedi-
atric NE persists. It is also known that patients with pediatric NE 
more frequently experience lower urinary tract symptoms, in-
cluding NE (19-21). In studies comparing symptoms in pediatric 
and adolescent NE patients, adolescents more frequently wet the 
bed every night (48.3% vs 14.3%) and more frequently experience 
daytime urinary incontinence (32% vs 14.6%). It is hypothesized 
that more severe pediatric NE persists into adolescence (22). 
 Many factors other than persistence of pediatric NE affect 
adolescent and adult NE. In NE newly occurring in adulthood, 
NE is related to several medical disease, hormones, cardiovas-
cular diseases, sleep and central nervous system dysfunction, 
and diverse urological causes (23). Moreover, adolescent and 
adult NE shows high correlation with voiding dysfunction, and 
we found evidence for this in previous studies. In studies about 
adult NE, there was a tendency to show a higher prevalence in 
older populations, due to age-associated lower urinary tract 
symptoms. In addition, adults who showed NE in adulthood 
often had severe accompanying voiding symptoms or severe 
urological diseases requiring immediate intervention (24, 25). 
 In this research, the incidence of adolescent and adult NE 
did not decrease with age. It is because adolescent and adult 
NE differs from pediatric NE, and does not disappear with time. 
In adults, lower urinary tract symptoms trigger NE, and voiding 
symptoms tend to increase with age, however, contrary to our 
estimation, the incidence of NE did not increase with age in our 
study. This was probably due to the fact that we investigated pa-
tients 16-40 yr old, who were not yet affected by age-related void-
ing symptoms. However, in our study, the incidence of NE was 
higher in women than men, which differs from the higher inci-
dence of NE in boys in the pediatric population. We attributed 
this difference to the higher probability of lower urinary tract 
symptoms in women than in men in adolescents and adults 
younger than 40 yr. 
 Several researchers reported that voiding symptoms such as 
urge incontinence, and stress urinary incontinence increase 
anxiety, and depression, and worsen mental health (15, 26). In 
this study, in an analysis of NE and the self-esteem scale and 
depression scale, in patients with NE, the self-esteem scale de-
creased, and was statistically significant in men. In patients with 
NE, the depression scale increased, and was statistically signifi-
cant in women. These results are similar with previous studies, 
and we confirmed the negative effect of NE on mental health 
associated with self-esteem or depression in the adolescent and 
adult population. An interesting finding was that according to 
this study, the effect of NE on mental health differed according 
to gender. Bedwetting decreased self-esteem in men, and in-
creased depression in women. 
 According to an analysis of the relationship between NE 
and sleep, based upon the incidence of NE within the recent 
6 months, the incidence of NE was high in patients who slept 
for 8-10 hr; however, the prevalence in patients whose sleep 
time was different from the above-mentioned times was simi-
lar. Based upon these findings, we concluded that there was no 
direct correlation between sleep time and incidence of NE. How-
ever, concerning sleep disturbance, in patients suffering with 
even mild disorder, there was a 3.3% incidence of NE, compared 
with a 1.2% incidence in patients who slept well, showing a re-
lationship between sleep disturbance and NE incidence. The 
incidence of NE was especially high in the adolescent and adult 
population with chronic insomnia, and we think that this could 
be a result of severe NE.
 Few studies report on the treatment of adolescent and adult 
NE, which is still controversial (23). The basic treatment is simi-
lar to that of pediatric patients, and can be divided into nonphar-
macologic and pharmacologic treatment. The enuresis alarm 
treatment, which is a first-line treatment method in pediatric 
patients, requires a lot of effort, and disturbs sleep, and there-
fore adolescent and adult patients have a high rate of discontin-
uation (27). However, evidence still suggests that alarm therapy 
may give a comparable response in compliant patients (28). Just 
as desmopressin is effective in pediatric patients with nocturnal 
polyuria and low urine osmolality, desmopressin is effective in 
adolescents and adults with nocturnal polyuria, and can be 
safely administered for a long period of time. In pediatric pa-
tients, the biggest problem of desmopressin is recurrence of NE 
after discontinuation of the medication (29). Unlike pediatric 
NE, adolescent and adult NE is often related with various medi-
cal diseases, and voiding symptoms, and when it is caused by 
urologic problems, surgical treatment is often necessary. There-
fore, in treating adolescent and adult NE, in addition to basic 
diagnostic tools used in pediatric patients, various diagnostic 
tools are required. According to the severity of voiding symp-
toms, antimuscarinics, smooth muscle relaxants, botulinum 
toxoid, and clean intermittent catheterization can be necessary, 
and when severe, surgical treatment is necessary (24, 25). How-
ever, another fact that deserves attention is that 68.5% of ado-
lescent and adults with NE did not seek active treatment, and 
only 9.3% visited the hospital for treatment. In many previous 
studies reported in western countries, the percentage of adults 
with NE who visited the hospital was not high (16), and the per-
centage was much lower in Korea. The reason is that compared 
to western countries, Koreans do not consider NE as a severe 
symptom culturally, and rely on traditional remedies or orien-
tal herb treatment, and this tendency continues into adulthood. 
Various methods of treatment in pediatric patients have been 
introduced in treating adolescent and adult NE patients, and 
have shown success. If risk factors could be defined and elimi-
nated, the symptoms of adolescent and adult NE patients could 
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more improve. We consider that regarding such treatment effi-
cacy, public education is necessary. 
 One potential limitation of this study was the possibility of 
selection bias. All the questionnaires were collected by e-mail; 
therefore, there was a risk of selection of subjects who have easy 
access to the internet. In reality, more than half of the subjects 
who replied were office workers or students.
 Conclusively, the present study is the first large scale nation-
wide study on the prevalence of adolescent and adult NE in 
Korea. The overall prevalence of NE of Korean adolescents and 
adults in the age of 16-40 yr was 2.6% when we defined the NE 
as at least one enuretic episode per 6 months. The higher rate of 
urgency and urge incontinence in adolescent and adult bed-
wetters means bladder function has an important role in ado-
lescent and adult NE. Bedwetting in the adolescent and adult 
period had a bad influence on patients’ mental health includ-
ing self-esteem or depression. Clinicians should make an effort 
to give proper information to adolescent and adult NE patients 
and also to prepare appropriate strategies for enhancing the 
treatment outcomes.
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